Multidrug-resistance in Enterobacteriaceae is an increasingly challenging problem from therapeutic, infection control and public health perspectives. Dissemination of carbapenemase-producing Enterobacteriaceae (CPE) is now widespread globally. Hence, active surveillance of CPE carriage in patients may be indicated in specific clinical settings, such as outbreaks or endemicity in healthcare regions or facilities (BenDavid et al., 2010) .
Several methods have been used in CPE surveillance, including methods recommended by the USA Centers for Disease Control and Prevention (CDC) (CDC, 2011) and the UK Health Protection Agency (HPA) (HPA, 2011) . Commercially available media such as CHROMagar KPC (CHROMagar) and ChromID ESBL (bioMérieux) agar are also used for this purpose. More recently, another medium, Brilliance CRE agar (Oxoid), has also become available. The aim of this study was to investigate and compare the sensitivity of CPE detection using four different laboratory methodologies.
We employed 29 CPE isolates in this study, including 17 KPC-, 2 NDM-, 1 IMP-, 3 VIM-, and 6 OXA-48-producing Enterobacteriaceae. Antimicrobial susceptibility to ertapenem and meropenem was performed using the gradient MIC method (Etest, bioMérieux) according to EUCAST methodology (EUCAST, 2011 ) were then used for inoculation onto the respective media, and the respective dilutions (100 ml) were inoculated directly onto three media: CHROMagar KPC, ChromID ESBL and Brilliance CRE media. The agar plates were incubated at 35237 u C in room air and examined after 24 and 48 h. A method modified from the CDC and HPA methodologies was also used: each dilution (100 ml) was inoculated into 10 ml tryptic soy broth containing a 10 mg ertapenem disc (giving a predicted ertapenem broth concentration of 1 mg l 21 ). Following overnight incubation, 100 ml broth was inoculated onto MacConkey agar, with a 10 mg meropenem disc applied to the primary inoculum. The MacConkey plates were then incubated at 35237 uC in room air and examined after 24 and 48 h. The presence or absence of bacterial growth was noted for each of the plates in the four methods, and for the latter method, the diameter of the inhibitory zone around the meropenem disc was also recorded. The study demonstrated that the use of Brilliance CRE medium is a simple and sensitive method for CPE detection. The screening methods recommended by the CDC and HPA are rather labour-intensive and time-consuming, particularly when prior broth enrichment is included in the methodology. The lack of standardization of inocula onto the MacConkey medium also makes it difficult to determine the optimal inhibitory zone around the screening carbapenem, within which Enterobacteriaceae colonies should be further investigated for carbapenemase production. Imipenem and ertapenem inhibitory zones of ¡15 mm and ¡27 mm, respectively, have been used in different studies (Landman et al., 2005; Lolans et al., 2010) . Our findings demonstrate that if a meropenem disc is used, an inhibitory zone ¡17 mm can be used for screening CPE colonies.
On the other hand, direct inoculation of samples onto selective media has the advantage of simple methodology. However, the study showed differences in the detection of various types of CPE by different selective media. Most notably, both CHROMagar KPC and ChromID ESBL agar performed poorly in the detection of OXA-48-producing Enterobacteriaceae, as was previously reported (Carrër et al., 2010; Samra et al., 2008) . Brilliance CRE medium was superior to the former two media in this aspect, and although limited by the sample size, the results also suggested that Brilliance CRE medium may be more sensitive than the modified CDC/HPA method in detecting OXA-48-producers. Otherwise, Brilliance CRE medium produced largely comparable results with the latter method for the detection of other types of CPE, such as KPC-and NDMproducers. Since the completion of the above study, other types of media have also been reported to yield encouraging results for CPE detection. In a study by Vrioni et al. (2012) , ChromID CARBA and ChromID ESBL media were reported to have high levels of sensitivity in detecting KPC-and VIM-producing Enterobacteriaceae from rectal swabs. However, test results with an OXA-48-producing reference CPE strain in that study showed ChromID CARBA to have a high limit of detection (1.1610 7 c.f.u. ml 21 ). In our study, lower limits of detection (between 10220 and 1002200 c.f.u. ml 21 ) were found for Brilliance CRE medium (Table 1 ). An inhouse-designed SUPERCARBA medium also showed promising results, showing better sensitivity (96.5 %) than Brilliance CRE (76.3 %) or CHROMagar KPC (43 %) in the detection of CPE, but CDC or HPA methods were not included in the study (Girlich et al., 2013) . To the authors' knowledge, this in-house medium is not commercially available yet.
The results of our study also suggest that screening protocols may need to be individualized depending on the specific clinical settings. For example, in the context of an outbreak caused by VIMproducing Enterobacteriaceae, it may be reasonable to consider the use of ChromID ESBL medium for screening as it would appear to be more sensitive than the other three methods in the detection of VIM-producers. However, it should be kept in mind that the specificity of the four methods was not addressed in this study, and ChromID ESBL medium has poor specificity for CPE detection (Vrioni et al., 2012) . In this specific setting, ChromID CARBA would probably be a better option than ChromID ESBL in terms of specificity for CPE (Vrioni et al., 2012) .
This study demonstrated that the use of Brilliance CRE medium is an appropriate method that is simple and sensitive for CPE surveillance. It can therefore be a less labour-intensive and time-consuming alternative to methods recommended by the CDC and HPA.
